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1/^ (57) Abstract: A process for producing microparticles that is capable of producing microparticles, such as those of oxides, by means 
of simple apparatus at low cost and that is suitable to production of ITO powder; and an apparatus therefor. There is provided a 
process for producing microparticles, comprising feeding a raw material in the form of a liquid stream, liquid droplets or powder into 
a heat source; trapping any product in the form of microparticles by means of a foggy liquid fluid; and recovering the microparticles 
in the form of slurry through gas -liquid separation. 



WO 2005/066069 Al 111 III II II III Hill Hill III I II III I II II I II III III II I III III I II 1 1 II I III II I II I 



SD, SL, SZ, TZ, UG, ZM, ZW), i-7V7 (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), 3 — P V /< (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 



WO 2005/066069 



1 



PCT/JP2004/019354 



m m * 

[0001] tt, 

[0002] —mti\^ mm&i&mir%xm(Di^bLxxs<iy?y^ym$%ibtix\^ 0 ^< 

[0003] ^(D J;5^^^^^y v^fe-effiv ^^>^#ll^5^, Ifefb^ >^A-gfe>ft:» ( 

In O -SnO <Dm&mtV0. OT, ITrOj £l>5)J§lte, W*j§^ti®tt/^ffi<. 2>*o 

2 3 2 

[0004] z.<Dtc£>, £Vm^£<i&^hX)&mirZ>fz.tbl^ mfelz.^^Xhx^yf^ki*^ 
m^^^So icDj;5^TO;*/V^y^-:^-cte, trbi w-^y>-^- 

(^«) ^<^oxm^m^x^^xcom 
m^m^kt, -m±^h\^x^hHn<^^<Dmmmmxt^(mn^^v> 

0f^^§ ^xm&vx^xnu^x&j&u mgutw-z&v) mnxm) , 

mftlcm, 3, 4##i0 o 
[0006] *efc&(-J:^S^^$tl,fcITO^^ITO^^#:^i-§r^^ie>nT*5«9 



WO 2005/066069 



2 



PCT/JP2004/019354 



[0008] — rro^©3ffit^ife-cttJfev ^ ^jR^b^»i^-(Z)Mit^^tbT«, 

o 

[0009] L,fl>bfctfSE>, r<D ±5*ffe^:^J^H:, ITOftefcl;:38$fcV \fc«>35\ glfe ITO^ 

#fF^Cmi:#5BBH62-21751^# 
#fF^Cm2: #^^5-193939-^^ 
#ff ^3 : #|S ¥6-19 1 846^16 
#f^Jcm4 : #H 200 1-26 1 336^§-<kfg 
#ff3CS£5 : #H BS62-2 1 75 1 
#fF Jcm6 : ¥9-221 322^|g 
#ff Jcm7 : #H 2000-28 1 3 3 7^£# 
#f^m8 : &m 2001-1 72018^16 
#I^iSfe9 : #|g2002-68744^|B 
#ff^CmiO : #H3¥l 1-1 1946^$R 



WO 2005/066069 3 PCT/JP2004/019354 

#fF 3Ci£fc 1 1 : 1-5 5201 

#fF^Cmi2: #^5-7760 1^<&$& 
#fFJcmi3:#fF^3253338-^^ 
#fF^Cmi4:#fF^3253339^# 
#f^mi5 : #Wll3229353^k# 
ftftJcmi6 : #W^3225073-^« 
#fFJCifel7:#r ? IBg60-71037^# 
#ff Jcmi8 : #Hg2002-253953^k$g 
#fF^Cmi9:#Pi2002-253954-^^# 
#fF 3Cfik20 : #gg2002-263474-^$R 

[ooio] *36Wtt^©«t5**tffi-«*, m4kmm&^m<Dm£T&£'Qmwmm.-e& 

coon] mmmm^m^:ir^mm<Dmi<Dmm^ miLttWtt-zJ?mz.*5^x. m 

mL^bi,xmmu ^m^m^xmrnmn^^yv-t^xmuir^t^wm. 

[0012] fafazmi<vi&wixi^ mm^u^Km^tixnhtitc^mmn. m^m 

^mm^un^tvxmm^nxum^mKxmmmcmu^ti^o 
[0013] *mw<DM2<Di&mte. m<Di&mz.3s\ mwofmfrbwmxti.mm&j& 

[0014] ^^^H2(DH#-t?«, m^^b-C(D^M^ : b<«^Jfe^<D^d^(D^X« 

[0015] ^i(D^3©ifii, ^kdh#^v vt\ wM(DTY^^m^^m\^xm 



WO 2005/066069 4 PCT/JP2004/019354 

coon] *mmcoM4<Dmmfe. mi-3(D^ti^(Dmm^^^x, munm^m^^^ 

[ooi8] frfrz>mmwmx\^ ^^^Kx^um^m^tixmn^mmmi^^y]} 
—bisX\niu£nz> 0 

[0019] *mm(D^5<Dmmte, mi-^^n^mm^^^x, mmmuvK 

[0020] d^«l5©ii-eii, mwn. r^u^xmc-7°y^m^<oW^^-b^ 

[0021] ^mm<D^Q(DWm\-±. Ml — 5(D{»Stlfr(DW>mz.&\,^X, Wmm^^^K 

[0022] ^^5!6<Z)lii:1^, ^^KbfcfcJ^JftSte*^ ^y-irbTHHDl$^o 
[0023] ^W©l7(Dii|j:, ^l-6(DfBT^^irg#^*5V^, fijfBMW. ^ 

[0024] d^«l7©ii-e!4, &jr % i^fe, mt®. Iftii&^iSfti^^Wii, 

[0025] ^0^(D^8(Dllil«, ^l-7(Dfprtt^^||#^*DVNT, itffWBif&M^ ®Ht;# 

m^n^b^wmbir^n^m^mKh^o 
[0026] d^^^8<D«8#t?t*. j^s, mk&m^.xtzmk&m^.T&mmtp'e. mt 

[0027] ^HPJ3©^90iii4, Hi — 7<DfflI^^||#^*DV^, ffffEJEW, i n -Sn^ 

&xmToffiMxm, mt^^^-mmm^mm-^b^wmb-r^w 

[0028] d^«l90if-ett, In-Sn^-^XmTOm^hYTOm^^J— bl^XU 



WO 2005/066069 5 PCT/JP2004/0 19354 

[oo29] jz&momoommz, m^wm^^x^ m^m^sno m%x2. 3-4 

2 

[oo3o] frfa%mio<Dmmx^ m^^mitm^mTocDmn^mn^ti^ 
[0031] ^wimoiMsite, ^i-io(Dfpr^<DB#^v>T, mm^m^xDmm 

[0032] frfr&miKvmmxn, it^mi&m^mmxun^m^ir^t^x^o 
[0033] *^0j!(D^i2(DS#«, Kmn&wms mmxiz.nMtvxmi&irz^b 

[0034] ^3jgl2<DH#-C«, ^^^ctJ^ffc^§^T#^tLfc^^«, S*K<« 

mm^mcxmmzftxnm^mftMtsfrzztfczmmmcmi&ztiZo 

[0035] «§IK<D|il3<D«|$|^ ^12(D^#^*5V>T, ttrfE^^^»TMlJ{-$ 

[0036] fafa%mi3<vi&mx^ M2(Dum^m^m^. mux^^tmn^ 

[0037] ^mm<Dmi4<Dmmn, mi3<Dmm^^^x, mmum^m^^rmMi^ 
bi£,mvtmifcxffimx%m^tmn^^t?mmm.mft^ 
m^m^(Dm^A^xmirm2(Dmm^^Mmir^t^mtir^wmi^'(D 



WO 2005/066069 6 PCT/JP2004/019354 

[0038] fafr%fgi4(D-mmx^ m2<DMmftm^&^7})—bisX\m&^tefr<>tin 

[oo39] *mw<DMi5<7)Mmfe. mi2—i4<DMtifr<Dwmz.&^x^ mmmmfttm* 

[0040] fi>fc%Mi5<vmmxi^ ^^^K^mM^m^m.^^^mz.n^t 
&x^z> 0 

[0041] *mW<DMl6<DMmte, Hl2-15(DfpT^^Sil^*5V>T, fiffe^DfWtt^ 

[0042] frfr&miQ^Mmxti, it&mi&m<Dffimxm&i L &m&ir%-bmx%% 0 

[0043] sx±m.mvfz.£?i^ *mwK£ti&. mmtpKmm&m^<te&&*mm, m 
t\^,wn^mmx<mmm^ir^t^x^t\^m^mir^ 0 

[0044] mwmm^-mmMmim^m^m^mu^mmm^mxh^ 
m2^mM<Dmmim(DiTomM(Dxm\mfjr(D^^7jki-mxh^o 
m^mm<Dmmm2(DiTon^(Dxm\Miin(D^^^irmx^ 0 
m^mmcoi:tmmi(DiTon^xmmi^<D^^^irmx^ 0 
m^mm(Ditm\m(DiTomM(Dimm^(D^^7^irmx^ 0 

[|E|6]«0J(Dl:bK^!l3(DITO^(DXa[lI^^^*^i-B|-efc?)o 

mw^m(DmMm^(DiTom^i(DxMmin(D^^:^'rmx^ 0 
m8^mm(Dit^m4(DiTomM(Dxmmm(D^^^irmxh^o 

[0045] *mw<DW&ttW£irz>jTmx^ mmz, mm, i«xi4»^Lt, mm 

[0046] ^~C\ mmt, fllfctf, ^«^b<«^-efc<9, &JR5mXi*g^LTfct, MX- 
it, Mg, AU Zr, Fe, Si, In, Sn/jt^(D^S, X»^^»^-^-efc^o 



WO 2005/066069 



7 



PCT/JP2004/019354 



[0048] fllfcfi, In-Sn^^3|Sf^i-§i: N ITO^^#§^i:^-e^§ 0 ^ rrOJfifcfc 

[0049] *rc. M^bT«, ift#BMx«Sft#H^ ^ig&«C£W s^as-et, 

[0050] ^(Dj;5^Tir^-U>'^X»DC^XV^^J®^«, «X{»*^bT#t 

a&i-s^ *E$im^ ^<D^x^m^m^mtm^>^^mmtmtL-xui^mt 
mz.nhfiz> 0 mPc^<D-^^m^<u^^(D^mmt\^xm^\ xn&m^ 

hti%o wMtvx^ mitm^mtm-h^^nm.mtm^m\^x^^ 
[0051] ^mwxte, nbtit^mm*mvt<nmymm^£omm~rz>o 

[0052] »^(D«^f*OTO«, t^^^^cft^lLt^Sl-etS £5 fcfr 



WO 2005/066069 



8 



PCT/JP2004/019354 



[0053] mmf : &miL*tLxmmrzm&. mm-r^^m^mm^ m«\ 150m 

[0054] ^ittt,ti§MWl«$^«f^tf«t»» 
[0055] ^l»ffiV^i, M»irLTIn-Sn-^^L<{OTO^^V^i:^J;«9 

2 3 2 

2 3 2 
2 

. 3— 45®*%-^&£(D;&W£LV\ ) 

[0057] j^t, ^mm^m^mmir^w^^m^mm^-m^mi^mm^^hnm 

[0058] r©gftt, tft#HlX(ifft#fflM BrtB3&faS-C*)5T*fe^l»'^XW:DC 
An 10£, «A$^c«^^^bT»^(D|S«f*^«M«^#:W^20 

[0059] *IA p ior±, ^^^t?M^^^A-e#5^^"e«>tbfi#i-RR^$ 

[0060] Wtlt^20«, ^APlO«(te>tbfc^AWlioTMiJ^^fte>tvT^ 



WO 2005/066069 



9 



PCT/JP2004/019354 



mm&n^o **5, mAmii<D*m;^2KDTm\mK\-i. m^m^tc-o^ 
v-m2^mnxm^u^(Dmm<Di&r^±vx^^K^^^-^2n 

Ute&C M,i^^<D^tiizX^^^\tJi^^WW-^^^\\^X^M^^oK\^Xh^^ 

o 

[0061] mAnioi)mtfbntz.mAWim, ^M^m^xh^4^>3o<DmA\=i3 

[0062] ^HJfeJgflB-Ctt, P 34t!:|iai#^40^t9:tt?>tbTV ^ Q P 3 

zfAi<D^\z.zfuT42&ifrw&tixm, ^htmn^A0^mm^x\^ o ~ 
<omm^wtAo\zxr>. mm^nm^td&M&mMy^2i<D±mmmu m 

[0063] ^^n^30-e^^gf $tb«#:^^7K#m P 36d^NW$^ » 

[0064] lM^n>"30/^(D#^(^£[$^te#$C P 34d^^^ V^41 IzHflH^HS^, 

m&o— m«\ +^-@s^2CD#^p35^^#M$tb6«t5i^oT 

[0065] ^HJg^S-ef^, %$2(DfflU P 35^*, ^2©M^#lSi#&-C#>5^2<£>lM^n 



WO 2005/066069 



10 



PCT/JP2004/019354 



71^3SI^$tt. #^/^7°71^{^2(D^tiT72^^^ ^ff§2<D^£iT72 
^#^^^43rt^i!tS-r^^«, _h^b/cih^n^30(Di:5^, tf^tmBS 

[0066] &4b\ i^-T^n^30(D^-e«^-(Dj : i^^i*^+^^^^ N ^2©Wny 
[0067] ^ Jit&WUfc^iifeTgir&^BSrfflv ^xm&ttm&L1tm&&Tlzmir 0 

[0068] (Hife^Jl) 

In-Sn-g-^ (Sn9. 6wt%) £>Th WXiBtefc (¥^J^^45 m m) Tir^V^ 
^ALTITO (In O :SnO =90: 10wt%)^^ii&^'^cU ZLtl^ff^^/V 

2 3 2 

[0069] (||»!|2) 



WO 2005/066069 



11 



PCT/JP2004/019354 



[0070] WJD 

m im^m^tdk(D%m£m i tu mm& i ^uh 0 
[oo7i] atmmz) 

[0072] &ttmfc£%m^f$<Dmmfe^T<vm<Q-(:foz> 0 -r&t^, *-r\ in (4n) 2o g 

Sn(4N)2. 12g^^(^#^:|tS35-36%) 100cc^^^T^b(pH 

=-i. 9) , m^u^xmmmmtvtco z.<Dt%, %fiam-zt£<, ph«-i. 5-e 
^-c30*#i-l^, 8o°c^-c^;m$^c^, 6oo°cx»3mmmm, m.7kRit^. 

[0073] (itWJ3) 

^^fflV^T1550rWJl^ilMb^|g#:^#b^(D^i:b^^?!I3(DITO^ 
[0074] (1*8*091) 

&mmmi, 2Rxi^itmmis(DYTomMK^^x^ s n o mMA^Mt- 0 

2 

, 3(Z)iTO^^ov^-c^, iooo°Cx30#F^, ±m.^XUmLsX,®k'bML^blsX 

2 2 

1. £i\ ^^^M^^^v^^ff (icp^^*f)b^i 0 r^jpy;^ In, 

snu^-n^xmmoxh^tu wo<Dmnxm^x^ ^^imm^^tu^x 

, In£Sn£<£>Jt£r3fc«>, ^<DIn^U?Sn(D^:T^in O x SnO ^ofc^b/c^COM 

2 3 2 

2. &mi&mi, 2RTf&ttMMl— 3(DITO^^oV>T. ^^XHHI^f (XRD: ( 



WO 2005/066069 



12 



PCT/JP2004/0 19354 



m^y^4^^±M, MXP18II) K£%ft$f&ft\s \ SnO f!±liMfefc 0 i~ 

2 

4 3 12 

2 3 

l^SnO (110)^[al$ff5^^it^SnO (D*fm*(M%) &Mfz.o 

2 2 
2 2 

^&X&V.InO ^@|§LTW£l>SnO tfHOOOT^Jg^^U^J^LTX 

2 3 2 

2 

3. im$2<D®i%,frh, lCF^x^ta^ntc^K xnnufr-msno (iio)m& 

2 

m£tv£^SnO £\ In O ^(DSnO @^*^Lfc 0 

2 2 3 2 

[0075] ZLfrlh<Dffi^&m 1 t-^-To 

[0076] MMffll, 2<DYTOn^Xn, SnO @}§A/^2. 35wt%, 2. 42wt%£ 

2 

, ffi^'^^bfcITO^^-efc§J;b^!l2(D2. 26wt%£<9^^t&frfaofz. 0 
-S^^^b^(D^#bfcJt^!l3(DITO^^«^^^^W$tb, Sn 

2 

[0077] [^1] 





I C P 




Sn0 2 
(wt%) 


I n 

(wt%) 


S n 
(wt%) 


ln 2 0 3 
(wt%) 


Sn0 2 
(wt%) 


raft 


In0 s 
(222) 


Sn0 2 
(110) 


Sn0 2 
(wt%) 


0J l 


74. 1 


8. 26 


89. 52 


10. 48 


4nE 


6974596 


357821 


8. 13 


2. 35 


ffl 2 


74. 8 


7. 90 


89. 92 


10. 08 




6875331 


331124 


7. 66 


2. 42 


1 


75. 1 


7. 87 


90. 09 


9. 91 




7141621 


455777 


9. 91 


0. 00 


m 2 


76. 1 


8. 03 


90. 03 


9. 97 




7273411 


352429 


7. 71 


2. 26 


3 


74. 8 


7. 90 


90. 02 


9. 98 




7529677 


105639 







[0078] (H»!|3) 

In-Sn^^ (Sn9. 6wt%) (DTb^^M (¥#J*fc^45 n m) DC^^V^ 
^3gAbTITO(ln O :SnO =90: 10wt%) ^^^^^^U ZjafeT^^—i^ 



WO 2005/066069 



13 



PCT/JP2004/019354 



[0079] (it»!|4) 

[oo8o] (nmm2) 

2 

ftfto fc*^ ^X^tUJff (XRD) te^^MJ;* ( ($0 ) #M<DX' PertPRO MPD 
[0081] ^(Dl^ H*f?!j3(Z)ITO^^-e^ N SnO 0?§*/^3. 00wt%^ DC7°9XV^ 

2 

2 

[0082] [^2] 



1**4 
#^ 


i c p <Mfc%z 


XRD Wjfc^ 


Sn0 2 

mmm 

(wt%) 


I n 

(wt%) 


S n 

(wt%) 


ln 2 0 3 
(wt%) 


Sn0 2 
(wt%) 




In0 3 

(222) 


Sn0 2 
(110) 


Sn0 2 
(wt%) 


mm 


73. 8 


7. 46 


90. 40 


9. 60 


4fff 


691582 


31090 


6. 60 


3. 00 


#'J4 


75. 1 


7. 86 


90. 10 


9. 90 


m 


892303 


62325 


9. 90 


0. 00 



WO 2005/066069 14 PCT/JP2004/019354 

m^mm 

[2] m^mmiK^^x, mn^mm^hmmx^mm^^xmrnmrn^im 

m#z<Dim i k*5v vc mn&Th^^tttefm^xmmmM * Kw&irz^k 
&mkkttmL*<DWk&&o 
M m^a<Dnmi—3<D^tiMzm^x s mmnm^m^-f^^m^xn^k^ 

o 

wt^-es^, mtm. mtmmfmmtmco^fi^cDwn^n^k^m^kk 

[10] W^045ffl9{J:*3V^, ^Wi^SnO ^-C2. 3—45M&%X^mi^^ 

2 

%k<DMc±&m\ 150rn/sec&TXfoZ^k&W&kir%mnT<DM&jjmo 
[12] «X«^^bTTOi-^^i!^J:(9#^§^^^#: 



WO 2005/066069 



15 



PCT/JP2004/019354 



[14] fi5K<Di£Hi3«ov^c, mmnm^m^^rmM^bi^ mvtffifc-zmmv 

[16] fit ^tSffl 12-1 5<DftthfaK3o\, vc\ ItflB^friftlt^^nftJltbfc^^^ 



WO 2005/066069 PCT/JP2004/019354 

1/8 




WO 2005/066069 



2/8 



PCT/JP2004/019354 



[02] 



o 

o 

4 



o 
o 



8 

CO 



m 



O <D 

o -o 

o ^ 
CO Cb 

CNi 



< 



o 

id 

CsJ 



o 
o 

o 

CM 



o 
o 
o 
o 

9 



o 


O 


o 


o 


o 


o 


o 


o 


o 




o 


o 


o 


§ 


o 


o 


LO 


o 


in 


o 


CO 


CO 


CM 


CM 



o 
o 
o 
o 

LO 



O 

o 
o 
o 
o 



o 
o 
o 
o 

LO 



o 
o 

to 

O T- 



WO 2005/066069 PCT/JP2004/019354 

3/8 



[03] 



o 
o 

4 



< 



o 
o 



04 



o 
o 

CO 



O 0) 
o -a 

CO CD 



o 
o 

id 

CM 



o 
o 

o 

CM 



o 
o 
o 
o 
o 



o 
o 
o 
o 

LO 
CO 



o 


o 


O 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


in 


o 






CM 


CM 


T— 



o 
o 
o 
o 

o 



o 
o 

O T- 



o 
o 
in 



WO 2005/066069 



4/8 



PCT/JP2004/019354 



[04] 



o 
o 
id 



o 
o 

o 



O 

o 

to 

CO 



2 <*> 
o 

oo Q> 

CM 



O 
© 

to 
eg 



p 

o 

CM 



o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


in 


o 


LO 




CO 


CO 


CM 



o 
o 
o 
o 
o 

CM 



o 
o 
o 
o 

ID 



O 

o 
o 
o 
o 



o 
o 
o 
o 



o 
p 

LO 



WO 2005/066069 



5/8 



PCT/JP2004/019354 



[05] 



o 

LO 



1 



O 

o 

o 



o 
o 

LO 
CO 



J 



Csi 

TtSJT" 



< 



b0 

O 0 

S 3 

8 CD 
CM 



O 

o 

LO 
CM 



O 
O 

d 

CM 



o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 




o 


o 


o 


o 


o 


LO 


o 


LO 




CO 


CO 


CM 



o 
o 
o 
o 
o 

CM 



O 

o 
o 
o 

LO 



o 
o 

§ 

o 



o 
o 
o 
o 

LO 



o 

p 

LO 
O i- 



WO 2005/066069 



6/8 



PCT/JP2004/019354 



[06] 



o 

p 



o 
o 

o 



■4 



o 
© 

LO 
CO 



CO 

m 



O _g 

o tzf 



o 
p 

LO 
CM 



O 
O 
CD 
CM 



O 
O 



o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 




o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


LO 


o 


to 


o 


LO 


o 


LO 




CO 


CO 


CM 


CM 
















5« 









WO 2005/066069 



7/8 



PCT/JP2004/019354 



[07] 




CO 



O CD 

co cm 



LO 
CM 



o 

CXI 



o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


LO 


o 


LO 


o 


LO 


LO 






CO 


CO 


CM 



o 
o 
o 
o 

CM 



O 
O 
O 

LO 



o 
o 
o 
o 



o 
o 
o 

LO 



WO 2005/066069 



8/8 



PCT/JP2004/019354 



[08] 



LO 



CM 

ng 



i 



o 



CO 



O CD 



CO 



LO 
CSJ 



o 



o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


LO 


o 


LO 


o 


LO 


o 


LO 






CO 


CO 


CSJ 


CSJ 



o 
o 
o 

LO 



o 
o 
o 
o 



o 
o 
o 

LO 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT7 JP2004/019354 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C01B13/32, B01J19/00, C01G19/00 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C01B13/32, B01J19/00, C01G19/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2005 

Kokai Jitsuyo Shinan Koho 1971-2005 Toroku Jitsuyo Shinan Koho 1994-2005 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WPI (DIALOG) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



A 



JP 6-99057 A (Stork Protecon B.V.), 
12 April, 1994 (12.04.94), 
& GB 2268094 A 



JP 51-31754 A (Kansai Paint Co. 
18 March, 1976 (18.03.76), 
(Family: none) 



Ltd. ) , 



1-16 



1-16 



I | Further documents are listed in the continuation of Box C. 



1 1 See patent family annex. 



* Special categories of cited documents: "X" 
"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international "X" 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "y" 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than the 
priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
02 June, 2005 (02.06.05) 


Date of mailing of the international search report 
14 June, 2005 (14.06.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/1SA/210 (second sheet) (January 2004) 



mmtam^ pct/j p 2 0 0 4/0 1 9 3 5 4 



a. am<om-r&&mv>&m m&m&m (i pc> ) 

IntCl.? C01B13/32, B01J19/00, C01G19/00 



W£«r*To;fcft/hlBjm (IPC) ) 

IntCl. 7 C01B13/32, B01J19/00, C01G19/00 



B*B^ffl*f3e^# 1 9 2 2-1 9 9 6^ 

B^m^mmmmm-^n 1971-2005$ 

B*Hltffl*f*3Mk&« 1 99 6-2 00 5^ 

B*BSftXJ9*r£2t* 1 994-2005$ 



WPI (DIALOG) 















A 


JP 6-99057 A h — ^ ^n^n^ If—. r?>f . ) 


1-16 




1 9 9 4. 0 4. 1 2&GB 2 2 6 8 0 9 4 A 




A 


JP 51-31754 A (iW^yhtS^i) 1 9 7 6. 


1-16 




0 3. 1 8 (77^ V — ftU) 





r C*0*lE#fctS:ilto^5l**tl.-CV^5. 



rxj mz.mm<D$>z>xffixib^x, ^mxm^x^m 

tyj mmm<v*>z>xmxhox. %mxmtm<vi&. 
t<Dxmt<D^ ^mmKkox&mxihz>m.tt\z. 

£^xmi£&&te\<^b%z.bri5t>(D 
r&j pj-^v h7r 5 y-Xltt 



BJSWSESr^TLfcB 



02. 06. 2005 



HPjp3£ffK*r©3i§^B f ^ g 2005 



HJfcBWWr (I SA/j p) 

100-8915 
*MlfftBK®ii s IHT g 4 # 3 # 



«fg#-S§- 03-3581-1101 



4D 



8 4 18 



3 4 2 1 



tSPCT/ISA/2 10 (^2^) (2004$U) 



